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TITLE: Method for forming word line of semiconductor device 
CLAIM 1 

Method for forming a word line of a semiconductor device, comprising the steps 
of: i) forming a polysilicon layer on a semiconductor substrate; ii) forming a first 
type photoresist layer on the polysilicon layer; iii) etching the first type 
photoresist layer to form a first type photoresist pattern so as to form a first word 
line; iv) forming a second type photoresist layer on the resultant; v) etching the 
second type photoresist layer to form a second type photoresist pattern so as to 
form a second word line, the second word line being positioned between two 
second word lines; and vi) etching the polysilicon layer using the first type and 
second type photoresist pattern as a mask, to form the first and second word 
line. 
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[^@o| x| ^|=sfoj ^S^Sl^HSfe #2HS| griJo|| ccfah EEPROMS| ?-J 

*i|2icfc tH = (NAND)S °r^3. g *! CHe||0|2| 
*«3Hfe *«2£SJ A-A'-idS ^rSl- Sfl&^«l trSiE. 

*1I5H£- o| ^go|| Or# tH = S m H CHB)|0|2] His ggsolcK 

[^g2j -y-Al| s> g£|]o| gJ-S-S a[±3. #(mask ROM)§ *ll2*ffc ^X[2\ x\\ZZ.<g»£o\\ 225^, 5. 

*l D l-— 3. g(mask ROM)s| oflaai cHa||o| (array) Lfls] *|=B>°1S A r *!5ga| *M o|s r S SE|*r-fe e*5E*ll 4s 
x r s| xfls&Boii a» 5!0|cK 

#912] EEPROM(Electrically Erasabale Programable ROM)2| DflHEl ^ o|aJIO]M|oi| §£!s|-fc- ?-l^£h£je Mil 
&n 0|S r S &a|£|CHS# 1990\3 IEDNSI 103S©)|Ai 1058011 £*i ims|SBch 

*ll1£(a)~(d)fe *l=£ r 2!# &£|Sr*r #efls| SSSSA-1, *||1£(a)ofl £A|# u}st l>o| nS Er^S ?IEr 

(I) *r^a| ^gg^oil PS iKwell; 2)o| S-ysli, pg 1(2) ^oi| ?i|o|s £J£f#(3), *II1 tr^S^alSS 
(5). trSrg^r SSfSSS 0|^CH*|fe ONOS(Oxide+nitride+Oxide)(7) Sj *H2Cr^9-fe!£lS§(9)# 
S^S-cK #7\ xi|2c r gs-ya|5S(9)2| SSjW. S&2| >4£! 4jzjg3o|| s|s r c*| 0.6/nfi| dH 
Sa7|# 5>fe 9£te(10)« 1.2/^21 S^SlTil 

fl|1£(b)ofl £A|» u r 2r §A^oj AfJJi^SS l!SrS(10)Br Sfltt 0.6/»«l n||e!H7|g ^ Sr^ej 

(II) « SSfSdO)A r o|cH| S-y^oi 949(10)34 ?r°Hr&«ll) afo|°| o.3 P £S s^ftc*. 
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*ll1H(c)oll up* l>o| ^Sf#(10)# o|-b ^il2c|-§S^a|gS(9), 0N0#(7) 

SJ ^|ic^S^£l5#(5)S o|S*|zt(RiE; Reactive Ion Etching)*K>l 9|HB r °i(w/L)# SaiS^r. 

*)HH(d)o|| S.M*y u& ao| DfiaSSS o|#£ &l*st(ii)S *fl:H»Cr. #7|s|- Sol $|Ha r °i# §a|sK=- # 
EHs) ^SS^a|S#o)| cHS- ^^Hd^l?!- aim*! w° gsfsfg Dfia§££ A r #sh7| m|§o)| 

S££ SWI €!^h. aS, #5H2) u^-E- ?J = Sf°J# §a|A|?J ^ O^a#(10)« *l|7| 

Sdl ixhB|- J)l2^aS^E|5# *r^£| ONOS, »|0|H AJ£r#, E-|y /4^# §J ^S^/ = y|°JS^o)| £AJ. 
(damage)S t^cK n^aSai HSr^S c«iMo|-a| Dba§£S A r #s r <*|£ *H2A r *!g§^ 

2 )7t &®s\o\ ^£|5(black silicon) &7\n €JcK as #E>H£| 9|aaf°| £-a|^S§ o|#SKX D^a «s| 
^I^S-^e no\E.m ^a|s * o|s^a«KX cn^a #°| Diiaai «saB«f1 *fll 9l = af°! # 

SShetSS 5>^- «| = a r e!2r 4^1 gfe 9| = a^afa| ^1 * r o| §j ti£| * r o|o|| s|«w 

2SJS ^F-2Jao| (projection range)# 2# 4 s fflai S^K 

o| tSS 2?IS S*II2§ sHasp| 91 sfcH 9iaa r °js. cfraStfalS* 2«o| SS^s Af§sfx| sjiQ A r *!g 
§s| ^SWI 9l = afel* ^a|A|a 9iaaf°!# Zd^zitHtH uteHsWI sHSsU TAT 

(Turn Around Time)? I- E.^S o^a S *il£E&rS# *IISSfeE|| n =-*jo| °{c r . 

o| &?\® e^*r7| PS flalS 7|&^s| ^SS^o)| nSli S£S * ?IB^¥o| 

crafts i^25 AhagSaj, -fePI MI>|E|S.§ o^a§ a)-o|o|| sx|e.|mS 

^=12) Q f ia §§ ^go| ^o S S£°fe A r SgS2K 2?IS £r§q-# °fia§££ S 

^2) cjaggaisss ^2|5 r fe 3«af PS o|e^8l«fe g§§ ^b|3 r o| o|^oi*jS ¥J° 

S ScK XH|2£.o)| £A|S tS=(NAND)S 0^3. S -§ 01s)|o|°| fl|2£fi| A-A' -idS c^ra^ SEhS XH|3£ 

o| cj.g £2 j. D)|aa| ^-a- S?H^|iEp|- 2!S|cX|A-|o} 29f£S ei|E|S S^^K 2^-© 

°S &a|S|^ «|E| « ^^2| ^iftm 7 r SX|=H ^SS y^2S &a|S|fe C^§aj £ |^* ( c£- #E|A r 0| =S) 

(55)a| ^111, 2±.^M -^si^sf 2, -. 16 9l = a^2f, &7\ #(55)a| eHffil 7|ff-(3l)o|| S^slfe 

PS ^trS^^r, -y?| #(55)S §?4^(59) u| e S ^oj uH-tjS(63)2K u|e S1 .o| ggjg^ 

(6l)2f aB[§£E[2!££ ^SCK 7H|4£0|| f£A|Sh ^|2£2| ^0| H|1^E£j ^gj e 

oil -IS c|#£|Ai^o| eihxI^e^TSI), ^|2^S§ ^a|MO|| a|S 2J*H^SjHg2| S|Ha|^eKTS2) 5! ^I|1~16 
9l=£^o)| °|S SSHA|>;EH(T1~T16)7|- flSScf. xil2^SU-S ^HII^HD ^S|Ho)| 2)S EJtH^BjHS 

£| saj^l^N(TS3), *\\2±L = m ^^|Bo)| °|S E|ga|^go| ■gx|^B|(TS4) 5J ^H~^l169l = a r °lo)| S)S - 
S!A|> : E^T21~T36)7r ^SScK xi|2^HHS u|e a ^ ^EHg^fsDg ^§(. 0 i g§ ^^H|i a|e 

ah£!(63)2f na^aafoi A^|o||Ai g@s a^g^. fll4£s| fl|29l = a(-oj# #^a| xin^^ajc.| i-go| ajehh) 
3 #(T2)a| u|Matojo)| 1-2V SJESl a|=a^o| £]7f©WI s|S <mS ^SU(string)-§ 9I*W 

fl1AE§ •a^lH. ^I2^HU AjEljSJ o J£a[ o| 01 ^jajH|A| g^S^o| ? J£B|o] ov> vec, OV Si 

Vcc# £J7|-*WI S^K ccl-aw, -id^S °Js||^elM(enhancement)So|S u|SB}£!o|| o]7H! 2^-8 a 
a^H a^o S gj-S(discharge)H)fe 3d# *rErA|7| H aj^IS ^o| c|#a|^(dipletion)So|S □La^a aj-ojo 
S a|=a^(read voltage)^ S^A|ao S 2 = ( 0 ff) afe S(on)a| ^5 =r S^K 

o|°K o| §9£S§ &^si-oi ^|*| tfflecf. 

*l|5£.(a)0!| SEA|S u[S\ #^o| aj^= S o|| S|©|-0^ P§ ^£1^71^.(3-, )oj aj.«o|| U|Jil£j ^^S- ^£1-^(33) 
# ti&MZlc}. §4^1 A r 5!^z| ggo|| ojefoi ^01(33)0) ^ggo^ol xiPHS ^(35)S g££|7i| ^ Cr . 
-^7| S-(35)# §©rO| 100KeVS| oflu|x|a|- 6.0E 12ions/orf£| g£S nS °J(p)S 0|e^SltH4. 

«fl5E(b)oj| £A|S H r «2f el(p)0| 0|^°JS 7|£K31)S 11001C2I ^£0||Ai 8A|7_t a*JAj4f»fcH 

ArS r e|(39)# S^S ^ Srfc&9P|o||Ai ioA|7i#°t §^a|«hft| ^iJ@ f$ff 7|£K31)^°S S¥(drive-in) 
nS 1(37)# 944t&. 

^I5£fe-(c)0|| £A|S Hf2r &0| 7|£t(31)^fi| ^S r e|(39)S nS S(37)o| S£ S 7|e(31)# 

9501C2) -giSh 2^(02)^-9171011 Ai 2^*W "US. 2*^(39)© 2S"^I€J^. §2^1 £f^S^(CVD)go|| s\t>[ 
oi SSfet(41)# 1200-1700As| 27| nfl= ^*|-e«39)^o|| §J^^I?I^K 

0| a-?|cH| ccr# c r ^a S2| 1£& nS 1 S^0|£|2| pS?l& 2<>i| S2E| fe NMOSSSH^I^Bls 
SI(37)S- 0|S r o| £^o||A-i £a|^t:| 

fl|5£(d)oil £>«-IS "fs| &o| §^o| x\x\-yzt sschi 2|s r cH 3^(41)21 rtSS^o| Zj^zjg l = n 
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S 1(37) §y ng 1(37)01 £| a) pg7|e(31)3S|o|| ^=g^o| ^ 0 |7| pg S^#2| fig(B) 

§ 5.0E 13ions/cnf2| UfES 0|§^gJ&cK 950t:2| SS0)|aH 3a|7J #2!" d*l£M*H>1 5000A«S2| ¥»H* §> 
U =>4S^(43)# 

*fl5£(e)0|| £A|& u}£|. ^01 S|£W(41)3r fll=t}^(39)# £±j^2|SK*l £Ja|g7|Er(31 )3 it*A| 

(cell array) »S© ¥■ 1000KeV 2] oflL-jx^ 4.0-8.0E 1 2ions/arf2| iiJES ng w£w2| «l^(As)S 0| 

S¥°JSKH c|#a|Aj( de pietion)S2| HijtM. 

fl|5£(f)0|| £A|g- 2>Ol 0|S^.oj gS(H| 2|SKH °JS S|^t[£r^(45)# ^^Sr * 950 "0^ s £ 

2h ^^7|ol|Ai 200AS£2| Jr«|< li^ X\0\ s. ^a|(47)# g§W«Cr. 3000-5000 AS £2) Si 
chsg^ja|5§(49)S * s#(POCl 

3 )S Srt}^2^SSrOi &7| cha§^d|g#(49)S £9 (doping) ^7| r4Sg>ya|g#(49)2| *)*>-# ^S^k 
g4f°| A^g§o|| °|SKN £ig M|7|E|2a (negative) tJ &S2t°| ^S^^IS *|7H«r0l olB||0|M|ol| ggf| § 
^(££-b «K=)£!«I|2| *|H.SreJ(wordline : W/U^CHI 0.6^1 nH@H7|# 5>£- cK=7H2| ^S^(51)S 1.2/aii2| 
Zi^HS £P| ^SS|(51)S gS|-A|?p| ^isfoi UVU)|0|g(baking)SPH^ u|^o| -g-^#-g- 

oie?«|«H4. 4P|2| Af^lgss. MI71EIHS SrSat(51)S **S«o||*] Af#sfe £x|e| "(positive)!^ 

aS2t(53)2| S^oll &rS*r*l 8MI M|7|E|<ag aae|(5i)^ sx|E|« ^e|(5 3 )o| £tKinter-mix) 

cHI 2|& a-S5|2J ^Sxio(-£|- -y-7| sg^s-oii ccl-af c r ag-^a|SS(49)o| a&J±]zf£|x| ?H-ij£rCr. 

X-f|5S.(g)0J| £.A|«l- t^2|. SA r 2l A^g§CH| °|©K*I E5 EJ S.X|E|<=L a^^oj ± §g^f fl|7H^ ^ CH21| 

o|i_HcH| Sf(££-^ *^)fe!»H2| 3iZ.a[<=\ ^0)1 o.6^2| nH@a7|# 5>fe CK»7HS| gmet(53)S 1 .2/«a| 

g^m. ccfafAi aa-2r(53m ^S^(51)€- 0.3/zm2| ZK3(W)S ^*I*[*H Ajs 0|$Sj-0i S^ScK 

«l5JE(h)oi| £A|a b^sf aol ahs oi^shfe a»aK5D, (53)2| D r ^a#S ^a|o{| A^#s r o^ chsg^aig 
S(49)# a<M^^S-°s-*H ^as^a|5#°| ^| = af°i(55)S ^a|A|gicK o|^l ^^at(5l), (53)# ^7{tH4. 
^l1A^g§o)| °|S(-Oj §S£|^ ^=a|-oJ(55a)(55c)2| (pitch) 5£fe x)l2Am^§o|| °|o^ ?J=ah 
el(55b), (55d)2| 1.8/0.71- 2|H ^7| xfl i , 2>45!53oll 2|*hO| ?JHat°l(55a), 

(55b), (55c), (55d)2| 0.9^t.7 r Uch. 2SJ2| A^ggcHI °)Sh04 #a|s|fe ?-|HB|-°l(55)A^O|°| Z}^(W)S 

0.3^nO|HS A^SS2| ^^7^|7^ sjfe 0.6/m.acF ^| 2i?)| g cf. EEQ- M|7HE|«S aaet(51)2f ax|E|SL 

§ ^2,(53)21 d^h*# #a|o)| Afgs^cH ci2g>ya|s## a^^z|g^| miscHI S^e|(io)2| afA 3 § s 
Ar#s r cH #EH£| chag^a|^# ^ficf 2>±s r 7|| o|^2| ^o|a-ojA|o||£ b|jaaj 5^0^ o|^^ 
SSO|(projectrion range)-S ^-x|tf- ^ 2i7H| £jcK 

^l5£(i)o)| £A|tF 90I CMOS^HH^I^:E^2| ^S^/S.5)|°!# N + .P + 2| 0|^°JS^S § 

^# =Sa|!j=h7| ^© r o4 #^2| AhSSSS £E3LS aSBr(57)2| rtSSQ^S ^|7HS r CH 5fS S 
^Sri PS #^#2| §rt(Baron)# 100~200KeV2| o|| L-|x|fiH .o~4. 0E 12ions/cnf2| o|-S^-gJ*rOl c|# 

a|Aj(deletion)§2| ^# °]*«>iflS.(enhancement)S2| ng^g^cf, 

*il5£(j)<HI H r2r »o| ^2t(5 7 )# X||7HStfl S£o)|aH fi^fi tr^at(LT0m BPSG^tS ^x|- 

iJsjSrCH §2i3fl2f(59)S s^g- ^ 925*021 S£7f S^(N 2 ) ^|7|o)|Ai BPSG^tS a|»s^ 
(reflow)A|^ BPSG^-2) 5 D J§ SE.^|7|^ N + ,P + 5J {| =S3|§°S ^2JS §^0|s§ 1^S^^A| ^ | 

g-y-al A^AjZf ggofi A^ 7 | BPSG2f°| ^§ ££@ ^S2f2| xfl7H& ^ in^Hj-b 

2f(59)^ a^o|( 15 ) S ^x^o S aj^o| n 

+ ^S^o« 5qS^(61)# tttittct. ^o|S(AI)# ^E)g»KH 5Q|S^(61)o|| geiSrSAi S^S(59) ^ 
^cHI £g§§ S^S- Ahs^zr SSchi 2|^cH u|Ha|°j2| HHAjg( 63 )^ g^=t-cK cchaH o| <U°J^ 

^| = aho|o| c^S^a|5S ^"CHI ^S^2| a"Z| d^3§§ S-^S^I 1.8/jii£| s|*l(pitch)§ ^11,2 
i£D[ i3£ 2SJ2J Afgggi ^A|s r oi M|71E|M asat^l- &^o| Ais o|^-^o| jnms s^s|s 

0.9/m.2| 5>fe ?4 = af9j°| nHSS ^§g^ja|5S^2|. «H^£7h ±mm 

(stepper) 1- o|#^oi ^-S- «H^H# 12S S r fe iflief S^lh ^ 5i7f| =JcK EEtl €°ll^ ?l|o|HS SS 

*h * 4 HSZ1|9# olS^oj^SS 100-200KeVS ^A|g ^ °[CH 200KeVO|^2| Ho||Mx|^. gj ola r S = E^ 
(TADS E-MSftr ^ Sis eaia SK*H*H2| *| = a^°| ^|*ho|7 r 7|2| fflcH ?JHa^ &a|s^ §go|^°| 

^5§0)|Ai #0|^S Sfatr ^ 2JO[s| ^=S|.o| A^l =H| 4:£^/HB||9JS^O| ^S\0\ ±2.^/ 

= eJ|?Jo| q!j E |a ^ &0 | ^^7i| Sjfe S2r7r 21 »l StiK 
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a^O)| X)|2g£| ££Sffe gS; av 7 | xfl2«S| Am/e^ohOi, ^7| X||1fi| *| = afo|# 

Atoioii zjzj- Hjt 7Hi22i *i =ahe!s« fle ^i2® avowee «g*Kr g§; S! 4PI 

S §U *«2g£| ^S^IdS n^as S[2, ^7| c^S^a|5#s i|ztmyf£ » ±|zt* 9§K>1 xfl13J x||2a| 

43tK4 SiKH*), Ap| *mg°| &3Wa|- *H2«s| a^ajS MS. ^# ^s|°l 5# fg°S shfc &E.m 
^x|-°| ?|=at°i g -ga-ig. 

AH| 1 S-oj| 9J.o\M, #7\ x||lgs| xi£|Aj( UV )c»| t*«o|U(baking)Hjol SSfs|olSS 4S°S St 

*ni«oB alow, ^ 1-7 1 xQigfi| aaatnHBS *^«o| o|S^SJs|cH S£f£|cH3S of-b 
?J = afoj f^uj-g. 

aJOiAH, #7| XH|1 o| o|=E^o]°| JT| *J SJ- A^7| Xi\22\ ® = B\o\9\ H|*|fe. S>© 5t ©Hr S.^*! 
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